Effect of mannitol on phosphate transport in intact and acutely thyroparathyroidectomized rats.
Clearance experiments were performed in male Sprague-Dawley rats to determine the effect of mannitol on phosphate (Pi) transport. Solutions of 10 per cent mannitol or normal saline were infused at progressively increasing flow rates with or without parathyroid extract (PTE) infusion into the following animals: Group I: Intact Rats-Mannitol Infusion: A--Intact, hypocalcemic; B--Intact, normocalcemic, normomagnesemic; Group II: TPTX Rats: A--Mannitol infusion; B--Mannitol + PTE infusion; C--Hydropenia + PTE infusion; and D--Saline + PTE infusion. In contrast to previous reports, mannitol increased Pi excretion in intact rats. When Ca + Mg were maintained constant in intact rats or after TPTX, mannitol failed to increase Pi excretion. In TPTX rats receiving mannitol + PTE, increased Pi excretion was again noted. Comparison of Pi excretion during PTE infusion during hydropenia and volume expansion with mannitol or saline in TPTX rats revealed significantly higher Pi excretion with volume expansion. Pi excretion paralleled Na excretion in intact mannitol-loaded and PTE-infused TPTX animals undergoing a mannitol or saline diuresis. Pi and Na excretions, however, were dissociated in mannitol-loaded TPTX rats, intact animals receiving simultaneous Ca and Mg infusion, and TPTX hydropenic animals receiving PTE. These studies indicate that (1) mannitol increases Pi excretion in intact rat, (2) the phosphaturia is PTH-mediated, (3) Pi and Na excretions can be dissociated, and (4) volume expansion with either mannitol or saline enhances the effect of PTH on Pi transport in the renal tubule.